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Pion pole contribution

Light contribution and pion pole
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Pole contribution
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cB64 ensemble: connected contribution
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Pole contribution and Transition Form Factors

Πµνσλ(x, y, z) = Π
(1)
µνσλ(x, y, z) + Π

(2)
µνσλ(x, y, z) + Π

(3)
µνσλ(x, y, z) ,

where, e.g., (see Refs Blum et al., 2025; Fodor et al., 2025):

Π
(1)
µνσλ(x, y, z) = −

∫
u,v

M̃µν(u, x, y)

[
eipx

p2 +m2
P

]
M̃σλ(v, z, 0) ,

M̃µν(u, x, y) = −ϵµναβ ∂xα∂yβ

∫
q1,q2

FPγ∗γ∗(−q21,−q22) e
iq1(x−u)eiq2(y−u), (1)
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Lattice calculation of VMD approximation

VMD parametrization

FPγ∗γ∗(−q21,−q22) = − Nc

12π2Fπ

M4
V

(q21 +M2
V )(q

2
2 +M2

V )

Lattice calculation: explicit sum over lattice points:
∫
w
→ ∑

w

f(|y|) = mµe
6

3
2π2|y|3

∫
x
L̄(Λ)
[ρ,σ];µνλ(x, y)

[∫
z
(−zρ)iΠ

VMD
µνσλ(x, y, z)

]
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Pole contribution VS lattice data: connected contribution
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Pole contribution VS lattice data: 2+2 disconnected
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Mainz [Chao et al., 2021]
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BMW: Pole contribution VS lattice data: connected contribution
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NOTEs:

▶ They use a different kernel

▶ Even if I use their same kernel, I can’t reproduce their data because the VMD
parameters are not shared
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